P

described in pertinent parts of the specifications. It
was specified that the foundation area be stripped to
sound bedrock and all cracks and crevaces filled with a
thin grout broomed over the rock. As indicated on
Plate 2, a shallow cutoff wall was installed at the up-
stream toe, and the core and downstream toe were keyed
into the foundation rock. Footings were apparently
carried well into the abutments, beyond the wing walls
(Plate 2).

It was specified that the concrete in the core be
placed in 6-inch layers and that the upstream and down-
stream faces be carried up along with the core, keeping
about 3 feet higher than the core. The core wall was to
be constructed without continuous horizontal or vertical
joints, and the stones were to be placed 6 inches apart.
The coping stones on the spillway were to be anchored to
the dam with iron bolts and tied to each other with
clamps.

Operation

There is a staff gage at the dam but records of re-
servoir levels are not kept by the owner. A U. S. Geo-
logical Survey gaging station is maintained just upstream
of the dam.

Some records of maintenance work and inspections are
available as described in Section 4.2. There are no
monitoring devices on the dam.

Evaluation
a. Availability

Data on design and construction are limited to speci-
fications and as-built drawings. Some data are available
on maintenance and repair work. All available data are

listed in Appendix A.




b. Adequacy

Available data are insufficient to adequately evalu-
ate the design. Calculations relating to the structural
design of the dam or the stability of the as-built
gtructure are not available. Knowledge of construction
methods is limited, and nothing is Kknown of as-built
material properties. Foundation conditions are not well

known.
c. Validity

Specifications differ in certain respects from the
manner in which the dam was actually constructed, but
with respect to the foundation treatment and masonry con-
struction, the specifications are believed to approximate
the construction practices that were actually followed.
The as-built drawings, although old, appear to reflect

the present configuration of the dam.
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SECTION 3: VISUAL INSPECTION

Findings

a. General

The visual inspections of Ravine Lake Dam were
made on December 4 and 21, 1978. The water surface ele-
vation at the time of the first inspection was 226.75
feet, or just above the crest of the main spillway
section. No releases were being made through the out-
lets at the time.

The visual inspection did not reveal any critical
signs of distress in the dam. Seepage was observed at
several locations on the dam but none appeared to be of
a critical nature. The emergency outlet is not operated
on a regular basis and the manhole housing this valve
was filled with water.

Detailed inspection was made of the dam, appurtenant
structures, reservoir area, and the downstream channel.
Descriptions of the findings of these inspections are
summarized in the paragraphs which follow. The check-
list of visual inspection items is included in Appendix A.
Geologic and foundation conditions observed at the time
of inspection are noted in greater detail in Section 2.1l-a.

b. Dam

The dam was inspected for signs of settlement, seep-
age, spalling, cracking and any other evidence of un-
desirable behavior which might affect the stability of
the structure. Because water was flowing over the entire
length of spillway, much of the downstream face of the
dam was not accessible for inspection (Photo 1).

Several areas of leakage were obgerved on the down-

stream face of the dam. Three small leaks were observed
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on the left (east) side of the dam near the 6-inch valve
chamber. The seepage is through the mortar joints, and
the adjacent rock masonry is commonly iron-stained.

On the right (west) side of the dam several leaks, to-
taling about 0.5 gpm, were noted about 10 feet below

the crest of the dam (Photo 2).

At the junction of the dam and the right abutment
there was seepage of about 3 gpm at a point 11 feet below
the dam crest (Photo 3). The seepage appears to be ori-
ginating in the abutment and probably represents flow
through joints or fractures in the bedrock.

Little of the upstream face of the dam was visible.
The mortar on the uncoursed rubble wall appeared to be
sound, insofar as could be observed (Photo 4).

c. Appurtenant Structures
Spillway

At the time of inspection the major flow of water
was through the depressed central section of the spill-
way, with lesser flow over the storm overflow sections
on either side. Although it was not possible to closely
inspect the spillway, the uniform flow of water indi-
cated that there were no major discontinuities or failures
of the sill (Photo 5).

Outlets

The manhole housing the 6-inch outlet valve on the
left side of the dam was dry and appeared to be in satis-
factory condition (Photo 6). A log boom is installed
over the inlet in the reservoir (Photo 4). \

The 48-inch emergency outlet on the right side of
the dam showed no indication of leakage (Photo 7). An
8-inch thick granite slab with a 4-inch diameter hole in
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it covers the manhole housing the emergency outlet
valve (Photo 8). In event of an emergency this slab
would be difficult to move. The manhole was filled
with water to the level of the reservoir, a condition
noted in previous inspections (Appendix D).

d. Reservoir Area

Water in the reservoir appeared to be clean and
without odor. Only a minor amount of debris was noted,
but the steep wooded slopes do afford debris potential
(Photo 9). The slopes appear to be stable and there is
no indication of previous slides. Some sedimentation
was noted at the abutments. Previous reports indicate
a siltation problem.

On the foundation of the gaging station on the left
bank, the high water mark of the 1971 Hurricane Doria
flood is noted (Photo 10). This and other floods over-
topped the dam.

e. Downstream Channel

A stilling pool extends about 200 feet downstream
of the dam. The river below the pool is slightly meander-
ing and has a steep gradient (Photo 1ll). Slopes on the
right bank are steep and wooded and those on the left
bank are moderately steep. A bridge about % mile down-
stream has partially failed and 2 of the arched openings
have been filled with gravel (Photo 12). Several houses
are located on the left bank near this bridge.

12
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SECTION 4: OPERATIONAL PROCEDURES

Procedures

The reservoir is operated primarily for its scenic
and recreational value and only secondarily as a source
of water that is pumped to a nearby estate during summer
months. There is no regulation of reservoir levels
other than for occasional inspections and maintenance
work.

Siltation has been a problem and as early as 1915
there was an accumulation of 12 feet of sediments behind
the dam (see Appendix D, de B. Parsons report). The
upper end of the lake was apparently dredged in about
1949 (Plate 4). The present depth of sediments behind
the dam is not known.

Maintenance of Dam

Reports were obtained on 5 previous dam inspections
dating from 1915 to 1973. These reports are included
herein as Appendix D. The leakages through the dam at
the right abutment which were noted in the present in-
spection are apparently the same as those reported in
previous inspections. The report by Agpar Associates
in 1973 noted a sewage odor from seepage at the right
abutment. This odor was not detected during the present
inspection and it is suggested that the odor may have
resulted from seepage of stagnant reservoir water under
conditions of thermal stratification that could have
prevailed at the time of the former inspection.

No records of maintenance work were available and
it is not known whether the recommendations of previous
inspection reports were implemented.

13
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Other than the staff gage, there are no instrumentation
or monitoring systems on the dam or reservoir.

Maintenance of Operating Facilities

The emergency outlet is apparently operated only oc-
casionally. The manhole housing the valve controls is
flooded and has been for some time. The valve is reported
to be difficult to operate. It is not known what main-
tenance work has been done.

Description of Warning Systems

There is apparently no warning system or emergency
contingency plan in event of possible failure of the dam.

Evaluation of Operational Adequacy

Records indicate that there have been some infrequent
inspections of the dam, including some inspections made
when the reservoir has been drawn down. No records are
available on what maintenance work was done as a result of
these inspections.

Access to the emergency outlet controls is difficult,
since the controls are remote from the highway. The
granite slab covering the control manhole is very heavy
and would be difficult to remove. It is not known whether
the controls can be operated when the manhole is flooded, :
as it now is. If not, the necessity of pumping out this }

water before operating the valve would impose a serious

b

operational shortcoming.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The capacity of Ravine Lake is estimated to be 320
acre-feet at the spillway crest and 500 acre-feet at the 1
top of dam. The structural height is 45.4 feet. In ac-
3 cordance with Corps' guidelines, the dam is classified
as intermediate size. There are several dwellings near

the river banks downstream of the dam and, therefore,
failure or misoperation of the dam would result in an
excessive downstream hazard and loss of lives and pro-
perty damage. In accordance with the Corps' Guide-
lines, the dam is classified as high hazard and the

{ Spillway Design Flood (SDF) is the Probable Maximum
Flood (PMF).

Data obtained from State files indicated the drainage

basin area of the dam is 26.2 square miles. Elevations

range from a maximum of about 1100 feet mean sea level

along the northern perimeter of the drainage basin to

about 240 feet mean sea level inthe valley floor. Only

a small portion of the land within the watershed is occu-

pied by commercial, industrial or residential develop-

ment. About 0.2 percent of the watershed area is the

reservoir of the dam. The drainage basin is delineated

on a U.S.G.S. topographic map and is presented on Plate A
E-1, Appendix E. | :

The hydraulic and hydrologic features of the dam
were evaluated using criteria set forth in the Corps
of Engineers, "Recommended Guidelines for Safety Inspec-

tion of Dams," and additional guidance and criteria
provided by the Philadelphia District, Corps of Engineers.

B g i D R N e
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The analysis was conducted using the Corps' computer
program HEC-1, Dam Break Version, (HEC-1, DB).

The Philadelphia District of the Corps of Engineers
supplied the PMF inflow hydrograph to be used in the
analysis of Ravine Lake Dam. Using this inflow hydro-
graph, the HEC-1, DB program computed the peak inflows
of the 5 percent, 25 percent, 50 percent and 100 percent
PMF. These discharges are 1700 cfs, 8500 cfs, 17000
cfs, and 34000 cfs, respectively.

The various percentages of the PMF inflow hydrograph
were routed through the reservoir using the Modified
Puls Method by the HEC-1l, DB program. The peak outflow
discharges of the 5 percent, 25 percent, 50 percent and
100 percent PMF were calculated to be approximately 1630
cfs, 8270 cfs, 16530 cfs and 31600 cfs, respectively.
The flood routings indicate that all floods greater
than about 10 percent of the PMF will overtop the dam.

A plot of percent PMF versus peak outflow discharge
is presented as Plate E-2 in Appendix E.

The spillway and overtop stage-discharge rating curve
used in the flood routings was calculated using the weir
equation and assuming free overflow across the entire
length of the dam and spillway. The spillway is a 6.3-
feet wide broad crested weir with a reported discharge
coefficient of 2.9. The reservoir stage-storage curve
was determined from U.S.G.S. 7.5-minute topographic maps
and data obtained from State files. This stage-storage
curve was extended above the dam crest to include
surcharge storage during peak flood discharges. 1In the
reservoir routing computations possible discharges
through the outlet works were excluded because their
capacity is small compared to the PMF and because of
the possibility that the outlet valves may be closed.

16
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The stage-storage and the spillway and overtop stage-

discharge curves are presented in Appendix E as Plates
E-3 and E-4, respectively.

The various percentages of the PMF were routed 2.7
miles downstream through three successive reaches to the
communities of Bedminster and Far Hills. These routings
were made to determine downstream flooding character-
istics without dam failure. These flooding character-
istics were compared to those that would result assuming
the dam fails because of the inadequate capacity of its
spillway. From this comparison the seriousness of the
spillway's inadequacy was assessed.

The hydraulic parameters used in the HEC-1DB
program for the downstream routing calculations were
estimated based on observations made in the field

and information obtained from U.S.G.S. topographic
maps. The locations of the channel cross-sections used
in these routings are shown on page E-4, Appendix E.

The HEC-1DB computer program was not used as a
model for the failure of Ravine Lake Dam because if
the dam were to fail it would fail rapidly and completely
and at a time when it is being overtopped a significant
amount. Under these failure conditions the HEC-1DB
program gives erroneous answers for the reason discussed
in the following paragraph.

From discussions with Mr. Paul Ely of the Corps'
HEC center in Davis, California, it was learned that in
the dam break flood routing calculations the HEC-1DB
program does not subtract from the total spillway, dam
crest and breach outflow discharges the discharge over
the dam crest that occurs in the breached section of the
dam. This "double counting" of flows results in a large
overestimate of the peak outflow discharge whenever

17
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flow over the top of dam represents a significant portion
of the calculated peak outflow discharge and when the
breach width is a significant portion of the dam crest
length.

In order to assess the increase in d-wnstream flood
hazard resulting from dam failure the peak dam break
discharge was calculated manually. In these calculations
it was assumed the dam would fail completely and instantan-
eously and at the time of maximum overtopping. The peak
outflow discharges at the damsite were calculated
using dam-break flow velocities and depths presented in
text books on open channel hydraulicsl. Peak discharges
at downstream locations were estimated using attentuation
factors, i.e., the ratios of downstream discharge to
damsite discharge, that were calculated by HEC-1DB
program for the non-breach analysis.

In this manner, the flooding characteristics at the
communities of Bedminster and Far Hills were estimated
assuming dam failure. The following tabulation compares
these characteristics with the flooding characteristics
assuming no failure of the dam and indicates that those
structures described in Section 1l.2d would probably be

inundated. 258 PMF 50% PMF 100% PMF
No Breaching
Peak Discharge, cfs 7970 15990 31260
Peak Flow Depth, ft 9.4 2.8 L7
Peak Flow Width, ft 350 490 660
Peak Flow Velocity, fps 5.0 953 g
Breaching
Peak Discharge, cfs 49890 58500 73280
Peak Flow Depth, ft a0 7 22.0 24.0
Peak Flow Width, ft 755 780 820
Peak Flow Velocity, fps G.2 6.5 6.9

lsee Henderson, "Open Channel Hydraulics," Macmillan Series

in Civil Engineering, 1966, p. 304.
18




As shown in the above tabulation, there is a signi-
ficant increase in the downstream flood depth and, there-
for, a significant increase in the hazard to loss of
life and property damage should the dam fail.

It is reported that the only emergency drain for
the reservoir is a 48-inch diameter pipe through the
dam. No detailed information on this drain is avail-
able. Using the orifice flow eguation, the time re-
guired to drain the reservoir from a spillway full
condition was calculated to be about 19 hours. This
estimate assumes no tailwater and no inflows into the
reservoir.

b. Experience Data

Records of lake levels are not maintained for this
site, although there is a gaging station at the damsite.
The reservoir is unregulated, used for recreation and
therefore is generally at or near its spillway level.

It is known that the dam has been overtopped several
times but the damages resulting from these floods 1is
not known.

Ce Visual Observations

There is a well-defined channel downstream of the
embankment. Dwellings were observed on the left bank
of the immediate downstream channel. The flood plain
below the dam contains a fairly dense stand of medium
and small trees with some undergrowth (Photos 11 and 12).

d. Overtopping Potential

As indicated in Section S.l-a, the Ravine Lake Dam
spillway can pass only 10 percent of the PMF. Downstream
flooding hazards that would result should the dam fail
are significantly higher than those that would exist
without failure or just prior to failure. In accordance
with the Corps' guidelines, the existing spillway for

Ravine Lake Dam is classified as Seriously Inadequate.
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6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

There are no visible indications of any major
distress in the dam. The stone masonry shows no signs
of deterioration but the mortar between the stones re-
quires some maintenance. The spillway crest could not
be closely inspected, but the flow of water over the
crest is uniform.

There are a number of small leaks eminating from
the mortar joints on the face of the dam. Most or all
of these leaks have been noted in previous inspections.
In an inspection made in 1973, when the reservoir had

been lowered below the spillway level, the total leakage
through, around and under the dam was estimated to be
about 35 gpm (Appendix D, Apgar Associates). The same
inspectors estimated an additional flow of 15 gpm from
the seep in the right abutment. The rate of seepage
from this same location was estimated to be about 3 gpm
at the time of the present inspection. It is believed
that the leakage through the dam and the seepage from
the right abutment do not impair the structural stability
of the dam. Any future increase in the rate of seepage
or leakage would, of course, be cause for concern.

b. Design and Construction Data

No design drawings or calculations are available. :
The drawings that are available are believed to repre-
sent the as-built configuration of the dam (Plates 2
and 3). The drawings show little detail and there is
no information on the 2 outlets or certain details such

20




as the retaining walls on the left abutment. Of signi-
ficance, though, are details shown of the foundation,
which is indicated to extend into bedrock and well into
both abutments on either side of the dam. Since the
dam has been overtopped several times, the extension of
the foundation into the abutments contributes to the
stability to this part of the structure. The arched i
shape of the dam undoubtedly contributes to the stability

also. i
c. Operating Records

There are no operating records of the reservoir,

since it is not regulated. There are records of in-
spections of the dam but no records of repairs or imple-
mentation of recommendations as set forth in the inspection
reports.

d. Post-Construction Changes

No major post-construction changes to the dam are
known to have been made. Compacted fill was apparently
placed on the left abutment to replace soil washed out

by the 1971 storm (Appendix D, Apgar Associates).
e. Seismic Stability

The dam is located in Seismic Zone 1, in which it
may generally be assumed that there is no hazard from
earthquake, provided static stability conditions are
satisfactory and conventional safetv margins exist. How-
ever, as pointed out in Section 2.1-a, the dam is less
than 5 miles from a possible continuation of the seis-
mically active Ramapo fault. Data are insufficient at
this time to assess seismic stability, should a signifi-
cant earthquake occur along this fault in the vicinity
of the dam.




7.1

SECTION 7: ASSESSMENT, RECOMMENDATIONS
AND PROPOSED REMEDIAL MEASURES

Dam Assessment

a. Safety
The spillway of the dam is seriously inadequate and

can pass only about 10 percent of the Probable Maximum
Flood. The dam is known to have been overtopped as
early as 1901 and as recently as 1971. Considering the
80-year history of the dam, it has performed remarkably
well.

The left abutment is of concern in the event of
severe overtopping. Depth of bedrock in this area is
not known. The foundation is indicated in plans to ex-
tend into rock for some distance beyond the crest of the
left side of the dam, a factor which contributes some
safety. However, the abutment did suffer some erosion
damage in the 1971 flood and was apparently repaired by
placing compacted fill in this area.

Leakage through the dam does not appear to be exces-
sive, and the rate of flow is about the same as was
reported in several previous inspections. Seepage
through the right abutment has occurred for many years
but as long as the rate of flow does not increase, this
seepage is not considered to be a serious threat to the
immediate safety of the dam.

The dam is within 5 miles of what is believed to be
an extension of a seismically active fault. The hazard
that this condition represents cannot be assessed at
this time.

The emergency outlet is capable of draining the
reservoir in only 19 hours. However, access to the
outlet is difficult, the manhole cover to the controls

22
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is heavy and hard to move, the manhole is flooded, and
the gate valve is reportedly difficult to operate.
These conditions would make emergency operation of the
outlet inordinately slow.

b. Adequacy of Information

Data are insufficient to evaluate the stability of
the dam, since no information is available on the physi-
cal properties of the dam and foundation. Information
is also needed on the nature and operation of the outlet
valves.

¢. Urgency

The manhole to the emergency outlet valve should be
dewatered and repaired soon. Other recommendations are
of a less urgent nature and should be implemented in the
near future.

d. Necessity of Additional Data/Evaluation

An evaluation is needed of the hazard represented by
the proximity of the dam to a fault which is believed to
be seismically active.

Corps of Engineers Guidelines require that, in
general, seepage and stability analyses should be on

record for all dams in the high hazard category. Although

the structural stability and seepage characteristics of
the dam appear satisfactory, based on the visual inspec-
tion and the long history of satisfactory performance of

the dam, such analyses should be made alona with a seismic

analysis, if the aforementioned evaluation of seismic
hazard indicates that high ground accelerations could be
expected at the dam. The borings and laboratory tests
required for such analyses would also furnish needed in-
formation on foundation conditions in the left abutment.

23
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i Drawings and other information are needed on the
details of the outlets.

More detailed and sophisticated hydraulic and
hydrologic studies to more accurately determine the
spillway capacity should be undertaken by the owner
within 6 months. Remedial action, as a result of
these studies, should be initiated within one year.

7.2 Remedial Measures

a. Remedial Work

It is recommended that the owner perform the follow-
ing remedial measures:

1. Drain and repair the manhole for the emergency
valve controls. Clean out the drains of the
manhole.

2. At the same time, check the condition of the
(l emergency gate valve and determine why the
valve is so difficult to operate. Make any
necessary repairs.

3. Consider an alternative design for the manhole
cover over the emergency valve controls that
could be easily opened by one man.

4. To assure the long-term stability of the dam,

consideration should be given to repairing leaks
in the dam and seepage at the right abutment by

grouting. Also, any loose mortar should be replaced.

v

5. An investigation should be made to assess the
hazard represented by the nearby seismically
active fault. If a significant hazard is deter-
mined, then a seismic analysis should be per-
formed, along with the seepage and stability
analyses that are normally recommended for high
hazard dams.
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- b. Operation and Maintenance Procedures

The following operation and maintenance procedures

are recommended:

1. Regularly operate the emergency control valve
to check its performance and to flush out any
sediments in the intake area.

2. Inspect the dam annually, lowering the reser-
i voir to below the spillway crest, and note
the location and amount of leakage and seepage.

i ; At the same time measure the total seepage
} downstream of the dam, and if there is any
H significant increase in flow, immediate steps

should be taken to determine the cause and
to effect repairs. Also inspect the dam and
abutments after any storm that results in
overtopping.

3. Perform timely maintenance work and keep
records of such work.

4. Install survey markers on the top of the dam
to monitor any future deflections of the dam.

I : 5. Establish and implement a warning and evacu-

] 5 ation plan to provide adequate warning to
downstream residents. Also, surveillance
of the dam should be provided during periods
of heavy precipitation.
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Photo 3 - Seepage at
right abutment causing |
iron-stained mineral |
deposits.

(December 4, 1978)

Photo 4 - Upstream left
side of dam, showing
uncoursed rubble masonry,
staff gage and log boom
above intake structure.
(December 4, 1978)
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Photo 6 = valve chamber
left

side of dam. (December 4, 1978)

Photo 5 - View of
spillway looking west.
(December 4, 1978)

for 6-inch outlet on
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Photo 7 - 48-inch emergency outlet on right side
of dam. (December 4, 1978)
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Photo 8 - Granite slab cover over manhole housing
emergency outlet valve. (December 4, 1978)




Photo 9 - Reservoir, looking toward west bank from
dam. (December 4, 1978)

Photo 10 - Gaging station just upstream from dam,
showing high water mark of August 28, 1971 flood.
(December 4, 1978)
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APPENDIX C

REGIONAL GEOLOGY - HIGHLANDS PROVINCE




REGIONAL GEOLOGY - HIGHLANDS PROVINCE

Physiography

The New Jersey Highlands extend northeast-southwest
across the state from the New York border to the Dela-
ware River. Included in the province are the northwest
portions of Hunterdon, Passaic and Morris Counties and the
southeastern portions of Warren and Sussex Counties. This
province lies between the Appalachian Ridge and Valley
Province to the northwest and the Piedmont Lowlands Province
to the southeast (See Figure C-1) and is part of the larger
New England Physiographic Province.

The Highlands are characterized by rounded and flat-
topped northeast-southwest ridges and mountains up to
1,400 feet high separated by narrow valleys. The orien-
tation of the valleys is usually, but not always, controlled
by the underlying geologic structure.

Bedrock

Bedrock of the region is predominently Precambrian
gneisses, schists and metasediments. Some sedimentary
rocks, typically sandstones, shales and conglomerate have
been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very
old age of bedrock. A number of regional faults cross the
area in a northeast-southwest direction. The Ramapo
Fault scarp, forming the eastern border of the province,
is more than 30 miles long. Faults also control many of the

river valley orientations.




] Mountain crests slope uniformly from northwest to
Qs southwest, a direct result of the fact that the entire
area was once part of the now dissected Schooley peneplain.
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Overburden

Much of the province was covered by the Pleistocene !
age Wisconsin glacier. The glacier stripped most of the
existing overburden and weathered rock and uncovered the
numerous hard bedrock knobs and ridges seen throughout {
the province. Most of the side-slopes in the area
are covered with heavy boulder tills (ground moraine),
while glacial outwash and recent alluvium cover the
valleys. South of the terminal moraine extending from
Morristown to Belvidere, scattered remnants of earlier
stages of glaciation (Illinoian and Kansan) have deposited
ground moraine (glacial tills) over the bedrock. 1In
the valleys and over some of the ground moraine, recent
and glacio-fluvial alluviums have been deposited.

T R N A O
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Q‘){APGAR ASSOCIATES  ..-°
CONSULTING ENGINEERS & LAND SURVEYORS s

OEMUN PLACE
PAR MILLS. NEW JERSZY D790

MEINRICH PADE, LS. & P.B, 201-234-0416 20IL. AND on
ROBEART N, FOX, P.C. : BAME ANO WATCA SUPPLY
THADDEUS F. HOLMAN, LS. . MATRS "'“"‘::: BLANNING
August 31, 1973 B R 2

CANEST . HICSENER, .. . EUMISIPAL EnaINECRINS
WAYNE 7. HOLMAN. LS. a0 . / E PRGFEREIONAL PLANNING

Somerset Lake and Game Club - o

Box 351 . R : g 5

Far Hllls, New Jersay 0793} Al :

Re: Insnectlon Renort = Ravine Lake Oam : ‘ =

Gent{emon:

On June 1!, 1973 we completed our Inspection of the Ravino Lake Dam. The
.wator surfaco elevation had baen lowered to approximately 2.9 feet below the
crest of tho spiliway., The valve, which had becn opened during the preceding
days, was closed at 9:30 A.M. by employces of H. W. Alward, lnc,

2 Valve Onaratlon

: 8 ;
Operation of tho valve was very dlfflcylt., At lteast two men, using lona handle
wrenchaes or bars, were required to devalop sufficlent torque to rotate thae valve
stem, Even after twenty or thirty rotations, Its oporation remalned very dlfflcult,
Ythen tha valve was closed, 1t seated propariy wlthout loakage.

Manholo Leakano

The manhole housing the valve was fllled with water, apparentiy to the same level
as the lako. The manhole was dewatered to nearly {ts full depth dy use of 2
submersibie pump nowered by compressed alr. Leakzgo Into the manhole was rapld,
and atter about an hour I+ was fllled with water again. Ye could not locate eny
dralns on tho downstroam face of the dam to provide an outlet for thls water.

Stablilty of Dam

We examined the dam and each abutment for s!ans of Instadblllty. We could find
no cracks, no Indicatlon of movemant, nor any sign of lnstablllty whatsoever,
There w2s no evidence of undercutting the downstresm toe nor of croslon at the
base of tha asbutments, Thero was some minor eroslion of the overburden on the
east abutment near tho top of the dam. |t was reported that thls occurrod during
the storm of August 28, 1971.

B o
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Somerset Lake and Game Clul «3-

As..

6.

‘August 31, 1973

or It at least a portlon of I+ Is coming from the lake through
8 crack In the abutment. Because of [ts strong smell [t
would appear thot 1t Is mostly sewage effluent, flowing
through a crack In the rock, from some point at a higher
elevation. However, the rate of flow dId appear to be
offected by & change In the lake level. | belleve It Is
Important to recognize the possiblility of sewage outtflow
up#tream from the dam, directly Into the lake.

After the valva had been closed for about two hours we
observed the rato of flow In the strcam about fifty feot
below the dam. We estimated the rate to be about flfty
gallons per minute. Eliminating the estimated flow from

the west abutment (flfteen gallons per minute) It would
appear that the total leakage through, around, and under

the dam Is about 35 gallons per minute. This Is a relztively
l?m rate of flow. It would appear that underseepage (s very
mlnor.

There are minor leaks beneath and around the coplng stones
on the top of the spllliway at several locations.

RECOMVEMDAT 1 OS

2,

3.

S.

6.

7.

Remove and replace |oose mortar around the coplng stones on
the top of the dam.

Romove and replace locose mortor on the upstream face of the
dam near the water [lne.

Remove and replace loose mortar at varlous locatlions on the
downstream face of the dam as may be necessary.

Place and compact fl11! on the east abutment where 1+ was
washed out durlng the 1971 storm, Topsol!l and seed.

Remove debrls and organlc materlal on cach slde of the upstream
face of the dam,

Lower the lake level to an elevatlon about seven tlers below
the top of the dam. Inspoct for leakage and make nocessary
repalrs In dam near west ond of welr. Although this leak

Is not serlous, 1+ would be best to eliminate 1.

With the lake lowerad, make whatever repalrs may appear necessary

.to the penstock, valve, and valve box. #
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@  Somerse! Lake and Game Club S T L M R e

8. Prlor o lowering the lake, agaln try to dewater the manhole
for the maln valve using a larger pump. Observe and
note locatlons of signiflcant leakage through the manhole
walls, Later, with the lake lowered, make necessary repalrs
to the manhole. g

9. Llocate and clean manhole drains.

10. ‘Observe changes In the rate of flow ?hrouéh leak In west ‘
abutment (sewage odor) as the lake Is lowered.

11. Report thls apparent sewage outflow to the Peapack and o
Gladstone Soard of Health and the New Jersey Depariment of . *
Environmental Protection. s

14+ 1s our opinlon that the dam Is stable and generally In good condlitlon, Leakage
{s minor and does not affect the safety of the structure. We do suggest that you
direct your attention to the above mentloned recommendations.

Very truly yours,

. APGAR ASSOCIATES

. : S Robert H. Fox, P.E.

RHF/nh
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State of New Jeraey

DEPARTMENT OF CONSERVATION

AND ECONOMIC DEVELOPMENT $20 E. State St
CMARLES R, EROMAN, JR,, ComMissionen 2 <
DIVISION OF .

WATER POLICY AND SUPPLY TRENTON K
N, 7. CRITCNLOW, Dingcren

.

June 4, 1951

Mr. Clarence V, S, Mitchell, Divector &

Ravine Association :
¢/o Choate, litchell & Ely :

L) Broad Street

Yew York L, N. Y,

Ret Ravine Lake
Dam Mo, 25-Sh - Somerset County

0 ‘ Dear Sir:

In accordance with your letter of lay 10, 1951 an inspection
of the cdam at Ravine Lake was made by an engineering representa-
tive of this Division on May 24, 1951.

The inspection disclosed that the dam was in a sound struc-

tural condition with no evidence of leakage under or around the
dam,

!m'xrs very trly,

// S ———

A ’%

3 H. Ts Critchlow '
Director and Chief Zngineer s .




Ptate of Nem Jersey
DEPARTMENT OF CONSERVATION

BIVIeION oF AND ECONOMIC DEVELOPMENT 26 WESY STATE STALEY

WATER POLICY AND SUPPLY CHARLES R, EROMAN, JR., COMMISSIONER

March 15, 1550

a8 -t NP N . Lt

UYr. Clarence V. S. Mitchell, Secresary
The Ravine Associasion

¢/o Choate, Mitchell & Ely

Ll Broad Street

New Yorx L, New York

Res Ravine lake, Dam No. 25-SL, Somerse: County

" Dear Sirs

Your letter of February 27, 1550 addressed to the Division
of Fish and Game has been referred to this office as a mtter
vertaining to this Division.

Please be advised that an inswection of the dam at Ravine
Lake wus mde on October 25, 1GLO bty engineering redresentasives
of this Division. The inspection disclosed Shat the dum aprears

to de in first-class structural condition. There is no evidence

of leaiage throuzh or under the dan.
Yours very truly,

E. T. Critchlow
Director and Chlef Zngineer

TRENTON 8
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o 4 e Sl e .+ STATE OF NEW JERSEY, 4 : 5ol s !

' '_ . DEPARTMENT OF CONS:.RVAT!ON AND DEVELOPMENT’ v \
) ) ' GYATE OPPFICE BUILDING, TARNTON g ."
. Twus Der Awn D e o0 YHe veams @ New '

Juwsaey » ¢-u-'. Poamray, Porasts Warere, I8 Lawne Awe AW, Umsevasrs Nasevscms, |
IV PUSLISNES MATS AND PETANLID INFORNATION, AND OFPERS ABVICE ASOUT MINTRALS,
Sotis, STREANe, Wniis, Formsrs, SNAME Tarma, Iy CANDUCTS TR STATs Teen
1ne Laseaarory, Muscuy, Fosesy Fume & AND Lawe

= . Decerber 6, 1928. 0 :

Colonel F. S Talrder,
. Bernardsville, !, J.

Dear folonel Tainter:
Your letter of Decezber 5, topether with blue

print showing tho results of soundings below the Ravine
Lave dn, &s at hmud,

.

C Ve tnka vleasure in enclosing = copy of a
report upon our inspection af the struciure. e are glad
to songratulate you uvon the excellence of both the desipgn
ad oconstruction of thls dam and are gratified dy its ex- . ;
cellent nresort cordition. . Ll

o have advised Vr. Hartwell .hqe the nond : Eabey e i S
has. been re®illed. Sty . :

e e e ————— e —

“ ‘ Yours very iruly,

D"‘P"' OF CONSERVATION AND DEVELORIENT .

j)g«fﬁft f}ras/tw B

s S S John Y. Brooks
' & l-ydraud.c Incineer.

: JNBimrh : fiaks ; ; .
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o« .. 0 5 ' STATE OF NEW JERSEY

DEPARTMENT OF CONSERVATION AND DEVELOPMENT

SPATE OPFICE BUILOING, TRENTON

Tws D o O M AND DEVELAPMENT RRFATIRNTR TITR INTERZETS 0P THE POoria o Naw
Joweer 1w Qmoumr, Forestay, Porantz Watras, Iz Lanne AWD Ate Uwoevmersn Resouaces. .
IV PUBLIINTS MAFS AND DETAILD INFARNATION, ANI OPYINS ADVICE AROUT MINERALA, /%(_ )
Soia, Stasawa, Waia, Foarsvs, Sttace Tress, Ir CONDUCTS PR Srate Tor
™8 Lasoratosy, Muscus, Foucar Fus AND Lawo R

Report on Dam Inspectlon.

D i RAVINE LAKE
Dam No. 25-54 : 4
Locetion 25,22.1,9.2

. ° At the recuest of Colonel ¥, S. Talnter, in-
spections were made on November 20 and November 24, 1528
of the Somerset Lake and Geme Club dem on the YVorth
Sranch of Raritan River neex Far H1lls, Somerset County,
New Jersey., This dam is kno'm as Havine Lake and was
constructed under Colonel Telnter's dlrecticn and completed
in 1898, The purpose of the inspections was to determine

the condition of the structure.

: The dam is a gravity section masonry structure,

curved in plan and founded on ledge roek, The faces are e
of dimension stone lsid in cement mortsr, the cove is L 3
reperted to de of eyclonean concrete. ‘The upstream face 3
i3 vertical, the downstream fece stepned. : .

The dem 1s 35.fect high snd 271 feet long; 163
feet of the top is depressed from 3.5 to 4 feet, forming

~ & splllway but the entire structure is reported %o have

been overtopped to a depth of 18 inches without damage,

On the mornineg of November 20, 1928, the 48-inch

_blow-off gate valve at the right end of the dam was slowly
“opensed to full opening. This valve 1s a weter works type

bronze mounted cast iron mate.velve set within a manhole

".. in the dam and operated by an extension stem reaching the

top of the dam. The valve operated perfectly, ‘vhen the
valve wes first opened a small amount of black silt was
discharged and during the first few minutes of full open
discharge black silt was discharged intermittantly dut

the total amount was small,

Upon the first view of the dam with 0,5 fool of
water passing over the lowest portion of the spillway, two
small leaks were noted., The first leak comes througn the
masonry four feet below the top of cdam at the interscctlon

‘of the downstream face with the risht bank., Leakage also

appears to come from the ledge rock in the right bank down
to a point 12 feet below the top of dam, The water dlscharged




«lw .

’ i3 parfectly claar and small in amount., This lagk s
lnstegniflcant nrd do03 not endonger the stability of the
dam. Theo second leak anmears o3 seepare, leaving an

R .+ iron stuln on the face of tho ratolning wall ot Lhe pump
A housa penstock at left end of the dam. It is fnsirmnificant
s and Ay come from the senstlock,

' when the nond lovel had been drawn below the
soillvay and the dnwnstream face of the dam had dried off,
; 8 cursful cxemination was made of the TAsonry, o leaks
i were found fnd the martar in masonry jolnts was found o
be herd and sound. Gross and wecds have grovwn out on the .
, "\ ateps of the downstream face at both ends of the dam,
| |l This material should be removed snd the Joints benind 1t~
' tiy be reked out and repointed.

‘

PR RN T ey e

$ On Hovember 24, 1928, when the second inspection
was made, the pond lavel hed been drawn dawn to 12 feot
below the spillway snd the upstream face of the dam wea
examined, The pointing of the masonry below the water line
! was found to bde in excellent condition. The rortar i3 hard
{ and sound and can bs broken out with a harmer only with
aifficulty.

\n

( i A% the flow line and on the face of the parapet
wall above the flow line there are places where the polntine
mortar has hecome looscned and a Cew places where 1t has Jallen
out, The upner five feet of the danm should be sone over coroe-
fully with the hammer nex$ spring and all loose pointing
mortar Ys removed and the masonry Joints be renointed,

The leaks noted on November 20 when the ocond was
full were stopped by droovping the water level 12 feeot..

: The pool at the downstream toe of the dam could
! . not be unwatered conveniently and on lovember 24 Colonel
' Tainter's men wers making a ceroful survey of this pool Oy
! means of soundings, This work was done et the vmiior's
; roquest, The results are now at hand and show ithe lowess
2levation of the rock bottem of the pool to be 177. Tho
base of dam masonry is reported to be at elevatlion 170 4=,
There is no evidence of undercuttins of the dam foundation
: nor of eroston of the ledge rock at the dovmstresm toe of
A i the dam., The normal depth of water {n the pool {a 7 fect
oroviding a satisfactory cushion to receive heavy flows
over the splllway.,

The resultis of these tnspections of the Ravine
Lale dem show that the structure was well planned and
Admirably constiructed. The present condition of the structuro
13 excellent and with the minor renmairs in the way of re-

aheacinl i

A




pointine adove mentioned the dam should remain unimpared
in density snd stability for many years,

3N (BreeKo” | | 1

John N. Srcoks,
liydraulic =nrineer,

Trenton, N. J.,
Decenbder 6, 1928,

Report reviewed by
He T, critchlﬂ".

%y,’ Division of ‘iaters,
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MH.ocB. PARSONS
CONBULTING Ln 2 INEER

28 WILLIAM STREL'. NEW YORK

GARLE 4A00®L Y, 7 EDRO”

REPORT ON DAV

YPAR BERNARDSVILLE, XN, T,

T ™

28th June, 1915,

T=e Ravine Association, ; (ot
¢/0 Percy R. Pyne, Esq., : '
: 30 Pine Street, i
- Xew York City. i

d t . e
Gentlewen:e

In cempliance vith the request of ¥r, Percy R, Pyme,
I have had an examination made of your NDam by my Assistant Engineer,
Yr, Davia ¢, Johnson, ¢n 18th June, 1915, and bex leave to report

.- a8 follows,

nvsm?'rrgx_r;
The NDam is located across the North Branch of the
Paritan River and waé constructed adbout sixteen years ago for the
Purpose of izpecunding a lake for scenic and other reasons.  As
Survess or drawings for the Dam were not submitted to us, the
Measu-aments mentioned belew are only approximate, These
Reasu~ements were made on the Nam under some difficulty at the time

« Of {ta examination.
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The Dam is about 276 feet on the crest,. There is
a spillway at the center 25 feet wide, with its crest 6 inches
lower than the creat of the main DNanm, At each end, the Dam is
bullt up about 3 feet 6 inches above the main crest, The NDam is
soout 34 feet 6 inches in heisght, as measured to the crest, The
crest i3 adout 2° feet 8 inches above tailwater, and about 22 feet
above the mud deyosit against the upstream face, The width of
the Dam at the base is about 25 feet 10 inches, In plan, the
‘mm is arched to a radius of 500 feet,

The Dam 18 censtructed of ashlar masonry, with cut
seints and rock faces, The upstream faca is approximately
varticul, «nd the downstream face is built in steps varying from
24 inches in helght at the toe to 17 inches at the crest, The
stone 18 a specises of gray zranite, ;

The Dam 1s not dbuilt in exact accordance with the
specificationa which you showed me dated 28th VWay, 1393, although
tre Btone-work appears tu follow the apecifications very closely,
It is, tharefore, probadle that the interior of the NDam is bdullt of
rubble concrets and that the ashlar masonry is only a facing,

The Dam has been founded cn an igneocus rock,
Pinxish, coarse, and granitic in character, This rock is
pratadiy a dike formatian, and {8 in layers with cleavage-planes
at irrersular anglss, It is to be presumed that the Dam 18
well “cunded on the rock, Tre rock is strong for foundation

Tne seams are ita chief fault, as water misht pass

purposes,
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© per second,

.‘flowing Qver the malin crest,

_ through them unless they have deen well stopped during the

'. construetion of the Dam,

The plan, elevation, and cross-section are shown on

fhe acrompanying diaprams, and the structure is well illustrated

_d» the photorraphs annexed hereto,

YAXIVUN_FIQ¥ QVER_DAY,

% The drainage area adove the NDam is 24.4 square miles,
Assuming a rain-fall of 9.4 inches in 24 hours, with a run-off of

‘90 per cent,, there wauld de a flow Over the Dam of 5550 cubic feet

This flow would correspond to 5 feet of water
? have calculated the strength of

e the s®ructure as a gravity section, assuming a height of water of

8 feet 6 inches adove the muin crest, This ealculation shows

that the Dam is stabdle, Undoudtedly, the arched shape does

: caterially add %o the stability of the structure, and it is to bde

presuzed that the original design took consideration of this faet,

RAES WU
There is a leak on the west dank near the 48-inech
pipe through the Nam, This leak has an approximate flowage of
thr=e ~sgallons per minute, The water appears to issue from a
fiseure in the adutiment rock, and prodvadly is seeping throush a
geam wvhich *he bBullders of the NDam failed to properly closes, As
the -ock is 7“irm, T do not coneide~r that this leak creates any

ele=~nt of dansar and it does not eive indication of llanvility

Lo tnc~mase,
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On the east bank thaere is a leak thnrough the lower

. retainine wall, * The water is seaping tharourgh two places in the

Joints of tne retaining wall, with a flowage of ahout four salleons

_per minute, It was not passibla to trace the orisin of this

leak, that is, whether the water came throuch a fissure in the

rock under *ve Dam, or through the masanry of the Dam, There

- 43 no indication that this leak will create damage beyond the

. tarowing of a portion of the retaining wall out of position due to

tne action of frost,

There are leaks through the joint beneath the

copins stones on the crest of the MNam, These leaks appear to

come thrcurh defects in bonding the copine stones to the masonry of

. the Daa, owing to the difficulty of making an undbroken horizontal

Joint water tignt, Probably expansion and contrastion have

. aided to break tne jointing bond of the cement,

The main body of the Dam appears reasonably tight,

‘althougzh there ure a few placea where water seeps through, These -

"leaks are difficult to trace on acceunt of the water trickling down

from the jeint beneath the coping stones, mentioned just adove,

FONCLTSIONS
Tt is my opinion that the Dam is stadle, and is
sufficiently strong to resist the water praessure that misht be
brnu~‘£ against it by even extracrninary freshetis,

Ve were informad that it 1s your practice to keep

wopmp e
-, e

e s cq e
LI e <o e R

PR GV VRS PP
Do WS g 5

-2 P
PP meay

E T

B e T B
\

¥

——— A S G TYI— YT ™

P,




e §

' the ice cut and not permit the water to freeze solid back of the

;‘crest of the Dam, This 1s a good precaution and one to be

tpprovcd .

RRCOM¥TXDATIONS,
7 would surpest, when the water in the lake is

" drawn off, that the pointinzm on the upstream face de examined, and

that all places, which show evidence of deing open, be carefully

grouted and rammed with cement mortar,
Also, that especial attention be given to the joint

beneath the coping stomes, 50 as. t0 prevent water from flowing

through,
Also, that the rock abuttments be examined and any

seams or fissures in tha_roek'bc atopped with hydraulie cement

mortar,
I do not consider that the lake need he drawn off,

at the present time, solely for this purpose, but rather that

advantage be taksn of the opportunity when the lake is drawn off

for any reason,
Yours respectfully,
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